Chem 161

Some Notes on Chapter 5: Reactions between ions in aqueous solutions: Acids, bases, metathesis reactions 

A. Acids and bases

1. Arrhenius acid = a substance that produces hydronium ions, H3O+, when dissolved in water.

a. Types and nomenclature of acids:

1. Binary compound of nonmetals and hydrogen:  nomenclature: “hydro” + “ic” ending of the nonmetal


e.g. HCl (hydrochloric acid); H2S (hydrosulfuric acid)



2.  Non metal oxides = acidic anhydrides (anhydrides = without water):



SO3  +  H2O    H2SO4 (sulfuric acid)



N2O5 + H2O    2HNO3 (nitric acid) 



CO2  + H2O    H2CO3 (carbonic acid)

Monoprotic (e.g HNO3) and polyprotic (di- e.g. H2SO4) & triprotic (e.g. H3PO4)) acids

3. Oxoacids = acids that contain H, O, + another element


nomenclature: lowest level of O = “-ous” ending    
e.g.   HClO = hypochlorous acid








    
e.g. 2 HClO2 = chlorous acid




one higher level of O = “-ic” ending
e.g.   HClO3 = chloric acid




next higer level of O = “per___ic”
e.g.   HClO4 = perchloric acid

b. Strength of acids:

1.  Strong acids = completely ionize in water (strong electrolytes):  HClO4 = perchloric acid; 

HCl = hydrochloric acid; HBr = hydrobromic acid; HI = hydroiodic acid; HNO3 = nitric acid; and 

H2SO4 = sulfuric acid.

2.  All other acids are considered weak acids.

2.. Arrhenius bases = produces hydroxide ion, OH-, when dissolved in water.

a. Types and nomenclature of bases:

1. Contain hydroxide ion, OH  
e.g. NaOH (sodium hydroxide);


i.e. metal name or ammonium +  “hydroxide”


2. Metal oxides = basic anhydrides
CaO + H2O  Ca(OH)2  i.e. metal name or ammonium +  “oxide”

3. Molecular bases = base + H2O  baseH+ + OH-; often involves ammonia or NH compounds 

(amines).  

e.g. NH3 + H2O NH4+ + OH-
b. Strength of bases:

1. Strong bases = completely ionizes in water; e.g. group IA metal hydroxides (LiOH, NaOH, etc) and 

Ca(OH)2; Sr(OH)2; Ba(OH)2.

2. Other bases are considered weak bases.

B. Metathesis reactions or Double replacement reactions (reactions with a net ionic equation):

1. Examples of metathesis reactions:

a. formation of water in acid-base neutralization 

b. formation of a precipitate from soluble products

c. formation of a gas

d. formation of a weak electrolyte from soluble strong electrolytes

2. To write out the ionic and net ionic equations you will need to know:

a. know the strong acids and bases (everything else is a weak electrolyte or nonelectrolyte)

b. know the solubility rules (table 5.2; p. 164)

c. know the reactions that produce gases (such as H2S, HCN, H2CO3(generates CO2 + H2O), H2SO3 (generates SO2 + H2O), and NH4OH (generates NH3 + H2O)) (table 5.3; p. 185)

d. know the salts that are strong electrolytes

1a.  Neutralization of acids and bases 

1. Neutralization of a strong acid with a strong base = water and a salt; p.179-180; practice exercise 14

2. Neutralization of a strong acid with a weak base or a strong base with a weak acid  = water and a salt; p. 180-181; practice exercise 15.

3. Neutralization of a weak acid with a weak base, p. 181-182; practice exercise 16.

4. Acids react with insoluble hydroxides and oxides; p.182 practice exercise 17.

3. Steps to solve metathesis reactions:

a. Write out possible products of the metathesis reaction (be sure to have the correct chemical formulas)

 b. For each compound in the reaction identify: 1. strong acids or bases (which are written as ions) 2. any 

weak electrolytes (weak acids), 2. does the substance decompose to yield a gas?  3. Is it a soluble or insoluble salt?  

c. Write out the ionic equation and eliminate spectator ions to give the net ionic equation.

